Introduction
Celiac disease is an immune mediated enteropathy that is triggered when gluten containing diet (wheat, rice, barley) are ingested in genetically susceptible individuals. Majority of the times CD is Patient was doing well until now till the age of 15, when he presented with acute, non-progressive weakness of the upper and lower limbs for past two days, more marked in the lower limbs. There was no associated shortness of breath, dysphagia, visual disturbance, or altered level of consciousness. There was no history of diarrhea, vomiting, any drug or laxative abuse.
Patient has been having similar episodes of illness in the past for last 8 months. During each episode patient had documented low serum potassium levels which were replaced with I/V potassium. On two separate hospital admissions patient also had low serum sodium levels which were replaced with I/V sodium chloride.
However, birth history of the patient is unremarkable with all milestones achieved on time. Moreover, the parents of the child were found to be completely normal when specifically inquired for the presence of any autoimmune disease. Patient has 3 siblings, all of them are normal healthy individuals with no known medical disease or illness.
On examination, patient was vitally stable. Pallor was present. He was however conscious and well oriented to time place and person with intact memory and speech. Motor examination showed normal bulk of muscles with reduced tone in all four limbs. Powers were 0/5 in lower limbs and 1/5 in upper limbs. Superficial reflexes were normal however the deep tendon reflexes were absent in lower limbs and diminished in upper limbs. Planters were down-going. The sensory system and cranial nerves were intact. Sensibility examination was unremarkable with normal touch, pain, temperature, vibration and position sensation. No signs of cerebellar dysfunction were seen. Respiratory, cardio vascular and abdominal examinations were clinically normal.
A Case Report of Celiac Disease with Gitelman Syndrome: A Rare Combination
Abstract Background
The simultaneous presence of celiac disease and Gitelman syndrome is a rare combination. To the best of our knowledge this is the first case report of the two entities present together in a patient.
Case presentation
This is a case report of a 15 year old male child of Asian descent known case of celiac disease, presenting with weakness in all 4 limbs with severe electrolyte disturbance mainly hypokalemia and hypomagnesemia. On examination he had pallor, quadriparesis and absent deep tendon reflexes. Patient was diagnosed with celiac disease 4 years back on intestinal biopsy and then was kept on gluten free diet. We present a case of hypokalemic periodic paralysis in a patient with previously diagnosed celiac disease.
Conclusion
The correct diagnosis of our patient was based upon clinical suspicion, appropriate laboratory investigations and deliberation of possible differential diagnosis. The management of our patient was dependent on correct diagnosis of both the diseases.
Lab investigations showed hemoglobin 9.8g/dl with peripheral smear showing microcytic hypochromic anemia, MCV 70fl, TLC 6,000c/mm, ESR 40mm/h. Iron studies revealed serum iron to be 30µg/dl and serum ferritin 20ng/ml. creatinine 0.8 mg/dl, sodium 118meq/l, potassium 2meq/l, magnesium 1.0meq/l, serum calcium 8.5mg/dl. ECG showed hypokalemic changes. ABG's revealed metabolic alkalosis with pH of 7.45 and bicarbonate 33.3mmol/l. Total serum proteins were 6.9g/dl with albumin 2.5g/dl. Serum CPK levels were 50mg/dl. Thyroid profile of the patient was normal.
His urinary calcium was below normal (2mmol/l). Plasma renin levels were markedly elevated, >500 U/ml. Periodic hypokalemic paralysis was diagnosed on clinical and biochemical parameters. Hypokalemia causing periodic paralysis continued during the attack which was immediately corrected with I/V potassium chloride.
Diagnosis of recurrent PHP, most likely due to Gitelman syndrome, was made because of low serum potassium, sodium and magnesium levels along with metabolic alkalosis, hypocalciuria and hyperreninemia. Although the gold standard for the diagnosis of Gitelman syndrome remains the genetic analysis for the possible mutation, it could not be carried out due to its unavailability in our vicinity. Serum electrolytes became normal within 24 hours and quadriparesis improved in 2 days. The child was discharged with oral potassium, magnesium, ORS, calcium supplements and spironolactone (100mg/day). Follow up was advised after 2 weeks' time and the patient was counselled regarding long term follow ups concerning the electrolyte disturbances.
Discussion
The symptoms of CD are that of malabsorption syndrome (classical features) [1] . Non-classical features include elevated transaminases and osteoporosis [4] . Many patients may have anemia at the time of diagnosis. Malabsorption of iron, folic acid or vitamin B12 (in case of extended disease) may give rise to anemia. Patient in our report was also found to have microcytic hypochromic anemia secondary to iron deficiency due to malabsorption of iron from the intestine. Patients with CD are also at a higher risk of developing Lymphoma, especially enteropathy associated T cell Lymphoma and B cell Lymphoma of the gut [5] .
Closely associated with CD is Lactose intolerance, with both conditions occurring in the same individual in some cases [6] . Headache, neuropathy, behavioral changes and epilepsy are commonly identified neurological, extra intestinal manifestations of CD. However, a rare correlation of CD with pseudo tumor cerebrii has recently been reported recently [7] .
CD is closely associated with other autoimmune diseases. One of them is type I diabetes mellitus. Diagnosis of CD may be simultaneous or subsequent to that of type I diabetes. Autoimmune thyroid disease may also be present in some patients with CD [8] .
Another important association is with Addison's disease. Patients with Addison's disease are at a high risk of developing CD. Hence, it is important to screen for celiac disease in these patients [9] .
Caused by hypersensitivity to gluten is a dermatological disease known as dermatitis herpetiformis characterized by formation of pruritic, vesicular and bullous skin lesions localized specially to the elbows, knees and buttocks [10] .
CD can also occur with negative serology but positive histological findings at biopsy, as shown by Julian A. Abrams and Beverly Diamond in their study [11] . Our patient also has seronegative CD and was diagnosed at intestinal biopsy.
CD is ideally diagnosed through a combination of serological and endoscopic findings. Serology includes antibodies to gliadin, endomysial and tissue transglutaminase. However, gold standard of diagnosis remains the endoscopy and small intestinal biopsy [12] . A strict life long gluten free diet is the mainstay of the treatment [13] . However, a refractory celiac disease may be treated with corticosteroids [14] .
Gitelman syndrome is an inherited renal tubular disorder that is characterized by hypokalemic metabolic alkalosis. Bartter syndrome (classical type) is the closest possible differential diagnosis of Gitelman syndrome, from which it is differentiated by the presence of both hypocalciuria and hypomagnesemia, as suggested by M Patseadou and A Galli Tsinopoulou in their study [15] . Our patient also had the two findings in the lab reports with urine calcium and serum magnesium being less than the normal.
Gitelman syndrome can only present with persistent hypokalemia [16] or it may present with sudden onset of paralysis or quadriplegia with no other significant illness [17] . Our case report also deals with a patient who presented with weakness in all the four limbs at the time of admission and had persistently been having low serum potassium levels on previous hospital admissions.
GS can however present atypically with a systemic involvement. ACC Fu and KP Lee reported in their case of a child who presented with Pneumonia and was later diagnosed with Gitelman syndrome, when evaluated for severe hypokalemia [18] .
A case report by Farhan Raza reports, for the first time, an association between GS and delayed puberty [19] .
Diagnosis of GS including biochemical abnormalities are hypokalemia, metabolic alkalosis, hypomagnesemia, reduced urinary calcium excretion. Plasma renin activity and plasma aldosterone concentration are slightly elevated [20] . Our patient had metabolic alkalosis with bicarbonate 33.3mmol/l, hypokalemia with potassium 2meq/l, hypomagnesemia with magnesium 1.0meq/l and hypocalciuria with urinary calcium below 2mmol/l. Also plasma renin levels were elevated as mentioned earlier.
Treatment of GS is mainly symptomatic with potassium and magnesium supplements. High doses of magnesium may however cause diarrhea. Aldosterone antagonists may also be used to correct and maintain serum potassium level [18] .
Conclusion
When a young patient presents with quadriplegia or recurrent hypokalemia, a physician must keep in mind periodic hypokalemic paralysis or a renal tubulopathy.
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